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Abstract: Generally, the diameter of organic melon fruit relatively short (the fruit is small), weight of fruit just as big as 1.25-1.49 kg 
only, while weight of inorganic melon fruit can reach 2-3 kg. The research was conducted by experiment method with the aim to 
enhance quality of the organic melon fruit. Experiment I is: N, P and K fertilizer solution concentration as main plot (0, 20, 30, and 40 
g L-1) and dose of cow manure fertilizer as sub plot (0, 10, 15, and 20 ton ha-1) (there are 16 treatment combinations). Experiment II is 
kinds of dung as main plot (chicken, cow, and goat) and dose of fertilizer as sub plot (20, 25, and 30 ton ha-1) (there are 9 treatment 
combinations). Experiment III is dose of cow manure fertilizer as main plot (15, 20, 25, and 30 ton ha-1) and gibberellins concentration 
as sub plot (0, 30, 60, and 120 ppm) and (there are 16 treatment combinations). Each of the treatment combination replícated 3 times. 
The result showed that chicken, cow, and goats manure can be used in organic cultivation of melons, and cow manure has the highest 
potential. The role of the dose is relatively low in plant growth, but to improve the quality of fruit need dose of 10-15 tons ha-1. The 
addition of inorganic NPK fertilizer solution or use of gibberellins can increase growth and fruit quality of melon (the used of 
gibberellins are recommended).  
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1. Introduction 
The intensity of fruit and vegetables cultivation will 
continue to grow along with community awareness of 
health. Fruit and vegetables are absolutely needed for 
supplying human vitamin (humans and animals cannot 
produce vitamin). The high value of healthy fruit and 
vegetables usually come from organic farming. Melon 
is one of fruit which has high market share and needed 
among the middle until high society. In 2010, there was 
trade cooperation between Surakarta government and 
Unit Emirate Arab for exporting organic melon from 
Tawangmangu Karanganyar. Furthermore, organic 
melon from Mojogedang Karanganyar has received 
Singapore market. It means organic melon has become 
the one of marketable fruit around the world. The 
                                                          
Corresponding author: Sri Budiastuti, professor, research 
field: plant ecology. E-mail: budiastutiw@yahoo.com. 
continuity of melon export will be achievable if the 
existence of melon product and quality can be managed 
best. Some of criteria for the best quality of melon 
organic are the thickness of pulp, the dense of pulp 
texture, the big of melon fruit (around 1.5-3 kg) and the 
sweetness level (14° brix) [1, 2]. 
The best cultivation of organic melon should be done 
intensively for not losing export opportunities. The 
information about melon development method is still 
limited so it is necessary for trying the best cultivation 
in organic. In general, organic melon has relatively 
small diameter so the fruit weight is only about 
1.25-1.49 kg [2]. It is relatively smaller than inorganic 
melon (more than 2-3 kg) [3]. Another fruit like 
cucumber shows the same condition, the weight of 
inorganic cucumber is bigger than organic [4]. How 
could be, one of the reasons is nutrient availability 
which comes from organic manure still under optimum. 
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The rate of photosynthesis determines the level of fruit 
quality and it depends on the health of plant [5, 6]. 
Plant growth can be improved through nutrition 
regulation with fertilization and plant growth regulator 
application [7, 8]. Therefore, the enhancement of 
diameter, pulp thickness, texture density and sugar 
content of organic melon can be held by study of 
appropriate kinds and dose of manure and plant growth 
application [9].  
One of organic material as manure in melon 
cultivation is dung. Nutrient content on it depends on 
animal (kind of animals, age, and condition), kind of 
feed, compound of feed, and the way of storage before 
used [10]. Melon cultivation usually utilizes dung that 
is derived from cow, goat and chicken. The main 
difference of that manure lies in the nutrient content so 
the dose of manure should be accounted on each of 
kinds of manure that sufficient for melon growing. By 
the way inorganic manure can be used as 
complementary manure. Beside the application of 
manure, for better growing of plant some regulators are 
used on melon cultivation such as GA3, Prohex-Ca, 
Cycocel and Ethephon [8, 9]. The plant regulator 
influence metabolism process as long as melon growth. 
The real effect is the differences of plant physiology 
before and after harvest. The application of GA3 before 
harvest showed the best quality of fruit and the aging 
can be delayed [9, 11]. 
Some researches information declared that 60 ppm 
of gibberellins was the best concentration for 
increasing fresh weight and biomass, time of flowering, 
fruit weight, and pulp thickness of melon. Another 
research represented 120 ppm of gibberellins could 
increase the height of plant, so the response of plant is 
influenced by the concentration and time of application. 
The application of 60 ppm gibberellins in the tenth day 
after planting stimulate early flowering (19.5 day after 
planting) [9]. The application of gibberellins at 4-6 
weeks before harvesting can increase fruit size [6]. 
The organic melon has a smaller size than inorganic 
melon. It is caused by lower nutrient availability from 
organic manure than is required, or is slow released, so 
it effected the plant growth. For overcoming thus 
problems be pursued through regulation of fertilization 
such as the choice of organic manure, regulation of 
dose, the addition of inorganic manure and gibberellins 
application as growth stimulant [9, 10]. Based on it, the 
aim of research is for overcoming the problems such as 
what kinds of organic manure which can stimulate the 
high quality of melon, how many doses of each kinds 
of organic manure which can stimulate melon growth 
and quality, is it true that the addition of inorganic 
manure can increase the quality of melon organic, 
whether the application of gibberellins increase the 
quality of organic melon.  
2. Materials and Methods 
The research was held from February until May 
2011 in the beginning of dry season at Pondok, Nguter, 
Sukoharjo, in the Central of Java, Indonesia (103 
meters above sea level on grumosol soil). This research 
located on 110.57° until 110.42° South of Latitude and 
7.32° until 7.49° East of longitude. There were three 
experiments on this research with split plot randomized 
block design. The first experiment were concentration 
of N, P, K fertilizer solution as main plot (0, 20, 30, and 
40 g L-1) and dose of cow manure as sub plot (0, 10, 15, 
and 20 ton ha-1) so there were 16 treatment 
combinations. The second experiment were the kinds 
of dung as main plot (chicken, cow and goat) and dose 
of manure as sub plot (20, 25, and 30 ton ha-1) so there 
were 9 treatment combinations. The third were the dose 
of cow manure as main plot (15, 20, 25, and 30 ton ha-1) 
and gibberellins concentration as sub plot (0, 30, 60, 
and 120 ppm) so there were 16 treatment combinations. 
Each of combinations was repeated three times. Soil 
analysis (N, P, K content, pH, organic compound, and 
C organic) have been done before planting.  
Soil was prepared by mattock and the measurement of 
beds was 210  100  30 cm3. Each of experiment unit 
consisted of 4 beds with the distance between them was 
40 cm. In the final of tillage, dung was spread due to the 
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treatment and evenly mixed with the soil. As soon as 
possible the beds should be covered by silver black 
plastic mulch. The sprinkling of inorganic manure (the 
first experiment) was done every five days that started 
after ten days old of plant. Gibberellins was spread 
evenly (the third experiment) in all of melon leaves 
surface in the morning (10 days after moving the plant).  
Planting of melon was begun with seedbed setting. 
The first preparation was submersion of melon seed on 
water for 3-4 hours in the evening and be dried 
immediately. The next step (after dry) the seed was 
wrapped with wet cloth which covered by paper and 
stored overnight. In the next morning, the seed was 
taken out and dried by solar radiation for 15 minutes. 
The seeds were left overnight and seeds that germinate 
moved immediately to polybag. The best seeds were 
selected and be planted properly. The distance of 
planting was 70  50 cm2, two rows of plant was 
arranged every bed and three plants was arranged every 
row. Stick was placed vertically line up near the hole of 
planting and in the end of stick (at two rows of plant) be 
tied properly. After planting, the beds were irrigated 
until it reached field capacity.  
The maintenance of plant consisted of weeding, 
watering, pest controlling, bud and fruit thinning. The 
weeding was done manually and also watering in the 
evening. The new bud should be thinned on segment 
number 1-8 and on the next segment (9-13) should be 
maintained properly for getting the best quality of fruit. 
The thinning was done after fruit forming based on the 
size, shape and place. Melon was ready to harvest when 
the color and the appearance of fiber mash of cod were 
yellowish green and clear/rough.  
Variable of the research were vegetative and 
generative growth such as stem diameter, the number 
of primary branches, leaf area (in the end of growth), 
chlorophyll content (be measured by spectrophotometer 
at harvest), the number fruit (formed before thinning), 
the weight of fruit, fruit diameter, sugar content (be 
measured by handrefractometer at harvest), and thick 
of pulp. Data were analyzed by analysis of variant and 
be continued by F test (at level of 0.05 and 0.01). 
Duncan Multiple Range Test or orthogonal contrast 
should be done if there was a significant different.  
3. Results and Discussion 
3.1 Plant Growth 
3.1.1 Stem Diameter 
The benchmark of melon growth can be detected 
from stem development. It showed that the application 
of both organic (kind of dung and dose) and inorganic 
fertilizer (N, P and K solution) (the second and third 
experiment) gave the same effect of melon growth. It 
means that organic and inorganic fertilizers have been 
absorbed in the same amount. The growth increasing of 
melon occurred when the organic was combined with 
inorganic fertilizer (first experiment). This suggests 
that dung is slow in providing nutrients but improve 
soil physical properties resulting in increased nutrient 
availability [12-14]. There is no enlargement and 
extension of cell that caused by gibberellins.  
3.1.2 Leaf Area Index (LAI) 
The LAI showed variation by application of cow 
manure (but not consistently). The high level of dose of 
cow manure increased the level of LAI and it meant that 
the enhancement of plant growth is reflected by 
enhancement of leaf area. The leaves caught light and 
determine the level of light interceptions. An 
increasingly of leaves areas generally followed by the 
high capability of light interception. The value of LAI as 
big as 0.45, 0.99, and 1.77 include the low criteria of LAI 
(The ideal of LAI is 3-5) [15, 16], it caused by the wide 
spacing of melon (70  50 cm2). However the affectivity 
of light interception is determined by chlorophyll content 
and photosynthetic enzymes [15, 16].  
3.1.3 Chlorophyll Content 
Chlorophyll consisted of chlorophyll a and b. There is 
no significant different among the variation of 
chlorophyll a that found on melon leaves which is 
applied by kind of dung, dose and N, P, K solution. The 
difference just appeared on the content of chlorophyll b 
as a consequences of cow manure application (first 
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experiment) (R2 = 0.015) and gibberellins (third 
experiment) (R2 = 0.009). The formation of chlorophyll 
b got optimum at 10 ton ha-1 of cow manure and 60 ppm 
of gibberellins concentration. The increasing of 
chlorophyll b content indicated the low intensity of 
radiation on the research location [16, 17]. The ratio 
between chlorophyll a and b is around 3-1 (normal 
candition) [18], and become lower among with 
deacreasing of radiation intensity [5, 19]. The role of 
gibberellins in chlorophyll content is relatively low (R2 < 
0.5), it indicates that there is another factor that work as 
chlorophyll content determination. The formation of 
chlorophyll depends on light condition, nitrogen, and 
magnesium. The roles of leaves (area and chlorophyll 
content) are a place of photosynthesis that produces 
macromolecules (be used for forming plant organ such 
as leaves, stem, root, flowers and fruit), energy, enzymes, 
and hormone, and be sent to tuber, seed and stem.  
3.1.4 Biomass  
Biomass is a dry weight of vegetative part of plant 
and indicates the affectivity of photosynthesis. There is 
no significant different among the variation of melon 
biomass which apply chicken, goat and cow manure at 
20, 25 and 30 ton ha-1 (second experiment). The 
difference of nutrient availability doesn’t affect the 
plant growth because of the same plant absorption 
capability. The increasing of biomass is among with 
the increasing of dung doses (R2 = 0.64) and 
proportional with the increasing of chlorophyll content. 
It means that nutrient availability and nutrient 
absorption be used for performing chlorophyll and it 
increases the rate of photosynthesis. The application of 
gibberellins can increase the chlorophyll content, and 
the consequences of it is biomass increasingly. 
Vegetative plant growth has been followed by 
generative plant growth that shown as the performing 
of flowers and fruits.  
3.2 Melon Quality 
3.2.1 The Weight, Diameter, Volume and Thick of 
Pulp  
The weight and volume of melon pulp increases 
linearly, the role of fertilizer is high (R2 respectively > 
0.95 and 0.8) both on the increasing of cow manure and 
the concentration of N, P, K solution (Table 1). The 
plant response on the both of treatment is in the same 
direction (the interaction is not significant). The 
enhancement of weight and volume of pulp were not 
followed by the enhancement of diameter and thick of 
pulp (both were not significant). It caused by the shape 
of fruit which not globular but oval that extend fruit 
surfaces (first experiment). There was no significant 
difference between kinds of dung and doses (second 
experiment) as well as the application of cow manure 
(doses) that combined with gibberellins (third 
experiment) on weight, diameter, and thick of pulp. It 
means that the kind of fertilizer have the same potential 
on the increasing of melon quality.  
3.2.2 Sugar Content of Fruit   
The sugar content of fruit is a one of the criteria of 
sweaty determination (Table 2). The application of 
kind and dose of dung, N, P, K solution and 
gibberellins (the first, second and third experiment) had 
no effect on sugar content of pulp (close to fruit rind). 
Sugar content on the middle of pulp was determined by 
N, P, K solution and dose of cow manure (first 
experiment). The application of N, P, and K solution 
gave the same effect on sugar content in the middle of 
pulp, whereas at the dose of followed the linier model 
 
Table 1  Weight, diameter, volume and thick of melon pulp 
on various types and dose of dung and gibberellins 
applications. 
Experiment
Fruit quality 
Weight  
(kg) 
Diameter 
(cm) 
Volume 
(mL) 
Thick 
(cm) 
I 1.05 12.33 (ns) 826.39 2.34 
II 0.9 (ns) 11.9 (ns) 736.6 (ns) 2.14 
III 1.8 15 (ns) 1709.22 3.6 
I: Concentration of N, P, K fertilizer solution as main plot (0, 
20, 30, and 40 g L-1) and dose of cow manure as sub plot (0, 10, 
15, and 20 ton ha-1). 
II: Kinds of dung as main plot (chicken, cow and goat) and 
dose of manure as sub plot (20, 25, and 30 ton ha-1). 
III: Dose of cow manure as main plot (15, 20, 25, and 30 ton 
ha-1) and gibberellins concentration as sub plot (0, 30, 60, and 
120 ppm). 
ns: non significant. 
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Table 2  The sugar content of melon fruit on the variety and 
dose of dung and gibberellins application. 
Experiment 
Sugar content of pulp (°Bx) 
Outside Midle Inside 
I 4.08 (ns) 5.6 (ns) 7.02 
II 4.3 (ns) 5.6 (ns) 6.8 (ns) 
III 5.42 (ns) 7.23 (ns) 9 
I: Concentration of N, P, K fertilizer solution as main plot (0, 
20, 30, and 40 g L-1) and dose of cow manure as sub plot (0, 10, 
15, and 20 ton ha-1). 
II: Kinds of dung as main plot (chicken, cow and goat) and dose 
of manure as sub plot (20, 25 and 30 ton ha-1). 
III: Dose of cow manure as main plot (15, 20, 25, and 30 ton 
ha-1) and gibberellins concentration as sub plot (0, 30, 60, and 
120 ppm). 
ns: non significant. 
 
(R2 = 0.61). However the sugar content on the inside of 
pulp just be affected by the dose of cow manure and the 
concentration of N, P, and K solution with linier model 
respectively (R2 = 0.70 and 0.93). The application of 
dung and dosing (second experiment) did not give the 
real effect on sugar content of the middle and inside the 
pulp. Treatment of gibberellins (third experiment) did 
not determine the sugar content of pulp.  
3.2.3 Fruit Quality Resume 
The one of fruit quality is visible from the content of 
sugar on pulp and it comes from remobilization of 
photosynthetic product [20]. The difference of biomass 
is reflected by the modification of sugar content on 
pulp. Correlation test showed that the weight of fruit is 
closely related with diameter and the volume of fruit (r 
≥ 0.8). The relation between the weight of fruit and 
sugar content of pulp is not closely (r < 0.5). The high 
level of correlation (r > 0.7) occurs between the sugar 
content of the middle and edge of pulp. According to 
the data of fruit quality at tree experiments (Tables 1 
and 2) indicated that the third experiment (the dose of 
cow manure and gibberellins concentration) potentially 
for improving melon quality, but still could not equal 
with melon quality of inorganic farming.  
4. Conclusion 
The manure of chicken, cow and goat can be used as 
a nutrient supplier on organic farming of melon and the 
cow manure has the highest potential. The dose of 
manure has no real effect on growth but for improving 
fruit quality are required 10-15 ton ha-1. The 
application of inorganic manure (N, P and K solution) 
or gibberellins can increase the growth and fruit quality 
(application of gibberrellins at 30 ppm is better).  
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